Down-regulation of placenta growth factor by promoter hypermethylation in human lung and colon carcinoma.
Two recent clinical trials have shown that the placenta growth factor (PlGF) is up-regulated after bevacizumab treatment in colorectal cancer and after SU11248 treatment in metastatic renal cell carcinoma. The regulation of expression for the vascular endothelial growth factor (VEGF) has been well documented in human tumors; however, the data for PlGF are lacking. We investigated the epigenetic regulation of PlGF and correlated the results with clinicopathologic features. We used plgf promoter analysis, cDNA microarray, immunohistochemistry, and Northern blot analysis to determine the expression level of PlGF in 22 human lung carcinoma and 11 colorectal tumors and in 12 cell lines. Sodium bisulfite modification of genomic DNA followed by methylation-specific PCR (MSP) and sequencing were used to determine the methylation status of the PlGF promoter. Treatments with 5-aza-2'-deoxycytidine and trichostatin A (TSA) were used to reactivate PlGF expression. Significance analysis showed that PlGF expression level was low in human lung and colorectal tumor tissues and in cell lines. PlGF gene promoter was hypermethylated. Treatment with the demethylating agent 5-Aza-dC restored PlGF transcript expression in the lung and colon carcinoma cell lines. By combining the results from cDNA microarray, immunohistochemistry, and MSP, we report, for the first time, that the PlGF gene promoter is methylated, and methylation may be one of the mechanisms that contributes to the low PlGF expression level in human lung and colorectal tumor tissues and cell lines.